Background Disgust is a universal emotion that plays a role in reducing people's exposure
Introduction
One of the main impacts on life quality and morbidity of skin disease carriers is due to psychosocial effects. 1, 2 Such negative effects on the carriers' well-being occur particularly when such dermatoses affect areas usually exposed, such as the face and hands. 1 Very often, the carrier of a dermatosis is aware of the psychological effects those lesions generate in observers, such as a disgust emotion leading to aversive behaviors. 3, 4 Disgust is a universal emotion with a negative connotation, like fear. It has characteristic mimicry signs, as well as physiological responses (nausea, vomiting, and increased salivation). [5] [6] [7] The role of disgust emotion in avoiding contact with potentially contaminating and life-threatening situations, or ingestion of pathogens or toxins, indicates that such behavioral characteristics must have been prematurely selected in a primitive hostile environment. Thus, it is expected that people bearing indicative signs of illnesses will be instinctively approached in a cautious or aversive way by the other social agents. 8, 9 There are various studies evaluating the psychosocial and lifequality impacts of prevalent skin diseases, showing a significant variability among different illnesses. 10 On the other hand, although it is well known that skin diseases trigger aversion, there are very few studies evaluating the effect of different skin lesions on the observers, the role played by personal characteristics, lesion morphology, and type of contact.
Moreover, it is expected that features like gender, age, marital status, professional activities, and the use of psychiatric medications can interfere in the emotional process and social engagement related to the interaction between social agents and skin disease carriers.
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The current work aimed to investigate those characteristics through an inquiry carried out over the Internet -crowdsourcing -using eight pictures of skin diseases.
Materials and methods
The research was fully implemented over the Internetcrowdsourcing -and was publicized through social networks, The participants provided sociodemographic and personal information. Besides, the respondents were asked whether they worked in the health area in contact with patients and/or as a caregiver and whether they were taking any psychiatric or neurological medication. Women were inquired about being pregnant or not. Subsequently, they were presented to the Disgust Scale-Revised (DS-R) consisting of 25 statements, to which the participants should respond using a Likert-type scale from 0 to 4.
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The DS-R is one of the psychometric instruments that are largely used to evaluate the individual tendency to experiment the disgust emotion. A random process (defined by computer) determined which set of images would be presented to each respondent. Likewise, the order of presentation of those images was also randomized in each interview.
Everyone coming through the Internet and willing to participate in the study was included after agreeing to the study terms. The exclusion criteria were: Incomplete questionnaires or containing obvious filling errors, less than 16 years of age, inadequate answers to two questions of the attention control test included in the DS-R.
The data were submitted to Shapiro-Wilk normality test. 18 The quantitative data were compared among groups by the Student t test, Mann-Whitney or generalized linear mixed models with gama distribution, when recommended, with posthoc significance adjustment by the Bonferroni or sequential Sidak method. The correlation among data was carried out by the Pearson or Spearman tests, when recommended. The questionnaires were evaluated regarding their internal consistency by Cronbach's alpha. 19 The associations between categories were expressed by the prevalence ratio (PR), and the confidence interval was 95% (CI 95%). The influence of the variables referring to the observer on the IAS was analyzed in a generalized linear model with a gamma-type adjustment.
P < 0.05 values were considered significant.
Results
A total of 649 valid questionnaires were included, with ages varying from 16 to 79 years old. There were no pregnant women among respondents. The IAS was positively correlated to the DS-R (Spearman's rho = 0.42; P < 0.01), mainly to the animal reminder dimension (rho = 0.45; P < 0.01). Likewise, the IAS was positively correlated with the intensity of the morphological components under study, mainly to the intensity of erythema (P < 0.01). The multidimensional scaling indicated the erythema and pustules as the morphological components and contamination as the disgust domain closer to IAS (Fig. 3) . As for their location, the face lesions were given higher aversion scores: 2 (0-5) 9 2 (0-4), P < 0.01. Table 2 illustrates the associations between the personal characteristics of the respondents and the IAS. In the evaluation of the three IAS statements separately, one observes the association of age and profession only in the aversion to touching the person's skin (statement 3 of the IAS; P ≤ 0.01).
Having children was associated with lower aversion scores among women: 1 (0-3) 9 2 (0-4), n = 1268, P < 0.01. However, it was not significant among men: 2 (0-4) 9 2 (1-5),
The respondents considered 27.9% of the images contagious, varying from 62.4% for pustulous psoriasis to 5.3% for vitiligo (Fig. 4) . In general, the images regarded as conta-gious received higher IAS: 5 (2-7) 9 1 (0-3), P < 0.01; as well as all illustrations, when analyzed individually (P < 0.01).
Respondents with higher DS-R scores (>45) presented a stronger tendency to consider those lesions contagious: PR = 1.41 (1.24-1.60), P < 0.01.
Discussion
The aversion score developed for the current study aims at portraying three everyday situations that indicate different degrees of proximity and contact with a skin disease carrier. Such situations, like being accompanied by someone in public, sharing a meal with someone, and having the skin touched by someone, can be influenced by the stigmatization associated with skin diseases, causing damage to the psychosocial well-being of the carrier. Besides, when associated with the disgust sensitivity score, they illustrate how this emotion can impact the disposition to get closer or touch the skin disease carrier that triggers it.
Despite the low score results from the images presented, the score with three statements proved to be consistent, indicating a high correlation between the three different aspects of aversion to social contact studied.
It is difficult to assess the differences regarding disgust between various skin diseases based on single pictures; however, among the images and morphological components included in the present study, the reduced aversion triggered by dyschromic skin diseases was remarkable, while erythema and pustules were more intensely related to aversion. Such observations suggest that the priority treatment or the camouflage of the erythematous, pustulous, or facial conditions would lead to a larger reduction in the social impact of dermatosis.
The smaller aversion of women to the images was consistent. Despite women presenting stronger sensitivity to disgust according to DS-R, situations involving "close to" and "touching skin" carriers seem to generate less discomfort among women.
In 2012, Shanmugarajah et al. also identified less disgust to disfigured faces in women. 21 An important behavioral characteristic related to female sex, from childhood on, is the stronger interest in activities in which there is social contact, relationships, or care. Thus, the willingness to get close or touch a sick person may remain stronger than that detected among males, independent from the disgust sensitivity.
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Although some researchers suggest that disgust is an emotion resistant to habituation, 25 one can suggest that environmental characteristics influenced the intensity of the aversion generated by certain stimuli, such as "with children" or "health professional or caregiver".
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Figure 2 Aversion score to the images according to the illustrated skin disease. Generalized linear mixed model P < 0.01. The same letter indicates images without significant differences between them (P > 0.05) -sequential Sidak significance adjustment
Cross sectional studies do not adequately evaluate causal or interference relations. Anyway, the experience as a caregiver was basically associated with lower aversion to touch, whereas "having children" was associated with the reduced aversion only among women, who have their routine more intensely modified by parenthood, when compared with men. Prokop et al. (2016) also identified a weaker sensitivity to disgust in mothers when comparing them with childless women. 26 The perception of contagiousness was intensely associated with the aversion score for all illustrated skin diseases, moreover, the contamination domain of DS-R was the closest one to the IAS according to the multidimensional scaling. On the other hand, there was no correlation between the perception and the real contagious characteristics of the illustrated skin disease. Although viral wart is a frequently known contagious disease, it was so considered by only 39.7%.
Although the acne image was less frequently considered as a contagious disease (13.6%), it presented the highest indexes of aversion, indicating that the knowledge of the noncontagious character of a skin disease would have a partial impact in the reduction of the aversion triggered by it. The above findings suggest that the greater the knowledge about the noncontagious character of relatively common skin diseases could reduce the aversion that they trigger in the observers, but this hypothesis would be better evaluated in interference studies.
The current study presents limitations related to studies carried out over the Internet, such as selection biases, age of participants (only 8.3% above 50 years of age), and reliability of the answers. Moreover, we cannot generalize the results for individual skin diseases, as only one sample was presented. On the other hand, the results were coherent with previous studies. Generalized linear model; gamma distribution with a log-type link; Deviance/df = 0.54; P (model) < 0.001; chi-square = 233.4/df = 11. Intercept: Coeff = 0.82 P < 0.01. 
